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We have the program, what now?
Development of an implementation plan to
bridge the research-practice gap prevalent
in exercise oncology
Mary A. Kennedy1,2* , Sara Bayes3,4 , Robert U. Newton1,2,5 , Yvonne Zissiadis1,6,7, Nigel A. Spry1,2,6,7 ,
Dennis R. Taaffe1,2,5 , Nicolas H. Hart1,2,8,9 , Michael Davis6, Aileen Eiszele6 and Daniel A. Galvão1,2

Abstract
Background: Exercise has emerged as a promising therapy for people with cancer. Novel programs have been
developed to translate research into practice; however, implementation barriers have limited their success in part
because successful translation of exercise oncology research into practice requires context-specific implementation
plans. The aim of this study was to employ the implementation mapping protocol to develop an implementation
plan to support programming of a co-located exercise clinic and cancer treatment center.
Methods: The Implementation Mapping protocol, which consists of five specific iterative tasks, was used. A
stakeholder advisory group advised throughout the process.
Results: A comprehensive needs assessment was used to identify the organization’s general manager as the
program adopter; oncologists, center leaders, and various administrative staff as program implementers; and the
operations manager as the program maintainer. Twenty performance objectives were identified. The theoretical
domains framework was used to identify likely determinants of change, which informed the selection of eight
individual implementation strategies across the individual and organizational levels. Finally, an evaluation plan was
developed which will be used to measure the success of the implementation plan in the project’s next phase.
Conclusion: The Implementation Mapping protocol provided a roadmap to guide development of a
comprehensive implementation plan that considered all ecological domains, was informed by theory, and
demonstrated an extensive understanding of the implementation context. Strong research-practitioner partnerships
and effective stakeholder engagement were critical to development of the plan.
Keywords: Cancer, Physical activity, Knowledge translation, Organizational change, Chemotherapy, Radiotherapy
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Introduction
Evidence supporting the benefits of exercise for people
with cancer has grown exponentially over the past two
decades, demonstrating a clear benefit (e.g., decreased
fatigue, increased health-related quality of life) for several common side-effects of treatment suggesting a potential role in enhancing the benefits of treatment [1–3]
and leading to an updated version of exercise guidelines
for cancer survivors from national and international organisations in 2019 [4, 5]. This compelling evidence base
has led to the recommendation of exercise being considered a standard component of care in oncology. However, few patients report engaging in meaningful
amounts of exercise, with estimates ranging between 18
and 47% meeting general guidelines [6, 7].
Given the potential therapeutic impact of exercise,
calls have been made to make exercise part of routine
care for patients [8]. Incorporating exercise into healthcare has the potential to increase patient participation by
relying on a trusted physician to introduce the importance of exercise at a time when patients are willing to
engage in new health behaviors (i.e., a teachable moment) [9]. Yet, despite strong patient desire to receive
exercise guidance from an oncology care team member
[10] and widespread clinician support for the need to
recommend exercise to patients [11], clinician-driven exercise referrals rarely occur in practice [12]. The result is
that exercise oncology is caught in the research-topractice gap, where research has demonstrated the
therapeutic potential of exercise, but has not developed
systems to connect patients to effective programs. Novel
approaches are needed to bridge the gap.
One example of a program designed to bridge the
practice gap is the co-located exercise clinic (Co-LEC) at
GenesisCare Western Australia. GenesisCare, a private
oncology clinic, partnered with the Exercise Medicine
Research Institute (EMRI) at Edith Cowan University
(ECU) to co-locate an exercise clinic within their cancer
treatment facility. The concept was to facilitate oncologist referrals to exercise by providing a clear pathway to
a trusted exercise professional. However, an evaluation
of the service revealed it was underutilized despite providing effective programming for patients and being a
good organizational fit for GenesisCare [13]. Its poor
utilization appeared to be largely due to the lack of an
implementation plan. No work was undertaken to design
an implementation protocol to fit a new context; instead,
the team relied on systems designed for the EMRI research and exercise clinic. In the end, the systems were
not functional in a dynamic private healthcare setting.
Implementation science has demonstrated that, to be
successful, evidence-based programs need to be supported by evidence-based implementation strategies, tailored to the specific needs of the environment in which
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they will be employed (i.e., context) [14]. Recognizing
the Co-LEC’s effectiveness and organizational fit, the
aim of this study was to describe an implementation
plan specific to the GenesisCare context to overcome
the utilization issues. The Implementation Mapping
(IM) protocol was used to guide the project [15]. IM was
chosen because this systematic process takes an ecological approach and guides implementation design
using stakeholder input, ensuring specificity to the context in which it will be employed [16]. Understanding
how to effectively implement the Co-LEC improves access to exercise services for GenesisCare patients. More
broadly, this work provides insight into how to create
context-specific implementation plans to facilitate integration of effective exercise programs into the routine
care of cancer patients. This work helps bridge the
research-to-practice gap currently limiting the expansion
of exercise oncology in clinical care.

Methods
An IM approach was used to develop an implementation
plan for the Co-LEC. IM was developed by combining
insights from implementation science with strategies
from step 5 of the comprehensive IM protocol, which
takes an ecological approach to solving problems, guiding users to make key decisions based on a combination
of theory, evidence, and stakeholder input [15, 17]. IM is
relevant for already developed evidence-based practices,
but need a plan to be adopted, implemented, and maintained in a real-world setting [15]. While the process has
been applied as a component of overall program development in exercise oncology [18], the implementation
tasks have not been comprehensively described; however, the protocol has shown promise in other disciplines [19]. There are five specific tasks involved in this
iterative process and each is guided by input from a
stakeholder advisory group (SAG) (Table 1).
In task 1, a needs and assets assessment was conducted to determine barriers and facilitators for implementation, and to identify who is responsible for
adopting, implementing, and maintaining the program
within the organization. The needs assessment was informed by the RE-AIM model (Reach, Effectiveness,
Adoption, Implementation, Maintenance) to ensure issues relevant to implementation were taken into account
[20]. In task 2, the expected outcomes for adoption, implementation, and maintenance were defined and supported through the development of a change matrix,
linking the behaviors necessary to achieve the outcomes
with their determinants. In task 3, theory-informed
evidence-based implementation strategies were selected
to address the program objectives defined in task 2, and
then practical implementation strategies were chosen to
operationalize the methods. In task 4, an overall

Produce implementation protocols and materials

Task 5

Produce implementation protocols and materials

Task 4

Select theoretical methods and design implementation
strategies

Task 3

Identify adoption and implementation outcomes,
performance objectives, determinants, and change objectives

Task 2

Conduct a needs and assets assessment

Design evaluation plan.

Outline implementation plan.

Using theory, choose implementation strategies to create practical applications for the
specified context.

Define who needs to do what to adopt, deliver, and maintain the program and its
essential elements and create change objectives to guide implementation design.
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13. How will the chosen constructs be
measured?

12. What needs to be measured to describe
program effects before and after the
implementation?

11. Are the program materials appropriate
for the target audience?

10. What program components need to be
created?

9. How can these change methods be used
as practical applications in this context?

8. What theory-based change methods are
most appropriate for this context?

7. What has to change for each determinant
in order to encourage the performance
objectives?

6. What personal determinants will influence
the “why” decisions for each group?

5. What needs to be done to adopt,
implement, and maintain the program (i.e.
performance objectives)?

4. What is are the target outcomes the
adopters, implementers, and maintainers
need to achieve?

5. Who will ensure the program will
continue as long as it is needed?

4. Will the program require different
people to implement different
components?

3. Who will make resources available to
implement the program?

Task 1

Questions addressed

Purpose

Engage stakeholders integral to the context where the intervention will be employed who 1. Who will decide to adopt and use the
will be responsible for its adoption, implementation, and maintenance. Identify actions
program?
necessary for and barriers/facilitators of implementation.
2. Which stakeholders will decision
makers need to consult?

Intervention Mapping Step

Table 1 Components of Implementation Mapping process
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implementation plan was created with supporting materials and structures in partnership with key stakeholders.
Relevant GenesisCare clinic staff were consulted
throughout the design process. Finally, in task 5 an
evaluation plan was designed to be used in the project’s
next phase to determine the effectiveness of the implementation plan.
Ethics approval was provided by ECU’s Human Research Ethics Committee (ID: 20888 KENNEDY). Consent was obtained for all stakeholders who participated
in the needs assessment. Interviewees provided written
informed consent prior to their interview and survey respondents provided consent before beginning the
questionnaire.
Stakeholder advisory group

A SAG was assembled by the EMRI-ECU research and
GenesisCare leadership teams. Each group identified individuals from their organization familiar with the CoLEC to serve on the SAG. Additionally, the Consumer
and Community Health Research Network (CCHRN), a
non-profit organization connecting consumers with researchers, was engaged to identify people living with and
beyond cancer suitable to participate in the SAG
(https://www.involvingpeopleinresearch.org.au/).
The
group met monthly during the planning phase of the
project (5 months). The SAG was comprised of 10
people: 4 EMRI-ECU exercise oncology researchers responsible for initial development and familiar with the
ongoing operations of the Co-LEC, 1 EMRI-ECU implementation researcher, 3 GenesisCare leadership team
members involved in the initial adoption and ongoing
operations of the Co-LEC, and 2 cancer patient representatives. All data were deidentified and summarized
before being shared with the SAG.
Theoretical underpinnings

The project was nested in Grol and Wensing’s ecological
framework for examining barriers and incentives for
change within healthcare [21]. This framework recognizes six levels within a healthcare setting needing to be
considered when planning complex changes in practice:
nature of the innovation, characteristics of patients and
professionals, and the social, organizational, and economic/political contexts. Professional, social, and
organizational characteristics were targeted in this project, guided by the Constructs of the Theoretical Domains Framework (TDF) [22]. TDF was chosen as its
original intent was to identify influences on health professional behaviors related to implementation of
evidence-based changes, and because it has been successfully applied in a variety of healthcare settings to
guide implementation of evidence-based interventions
and guidelines [23]. The comprehensive perspective of
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TDF, which synthesises 33 theories of behavior and behavior change, provided a broad lens to view the potential influencers needing to be considered for this
implementation project. The key domains considered
were knowledge, environmental context and resources,
social influences, and beliefs about consequences.

Results
IM task 1: needs and assets assessment

A comprehensive needs assessment of the existing CoLEC service was developed using the RE-AIM framework. A full description of the assessment and its results
are described in detail [13]. Briefly, four key stakeholder
groups were identified as critical to understanding barriers and facilitators related to utilisation: GenesisCare
cancer patients (including both Co-LEC participants and
non-participants), GenesisCare oncologists, GenesisCare
nurses and EMRI-ECU Accredited Exercise Physiologists
(AEPs). Clinic records were also collected to provide
perspective on overall utilization and financing of the
Co-LEC service. One-hundred nineteen GenesisCare
cancer patients completed a survey describing their experience with the Co-LEC, questionnaires and workout
summary sheets were completed by 237 Co-LEC participants, and semi-structured interviews were conducted
with 7 GenesisCare oncologists, 8 GenesisCare nurses,
and 3 AEPs. The needs assessment suggested the CoLEC concept offered a good organizational fit but had
several behavioral and environmental barriers to overcome. Notably, patients who attended the service reported high levels of satisfaction but expressed
frustration with logistics (e.g. inadequate hours of operation). Those who did not attend expressed a strong
interest, but the majority (45%) reported not knowing it
was available whilst they were undergoing treatment.
Oncologists reported wanting to refer patients to the
service, but not feeling confident with the referral
process or satisfied with the availability of the program.
Two oncologists were responsible for most of the referrals. Additionally, inefficient systems created a referral
process that discouraged use, which was made worse by
poor communication between the exercise and clinical
oncology staff. Finally, a lack of funding resulted in service cutbacks making the service inaccessible for many
patients.
The assessment clarified who needed to be targeted
for the various stages of implementation. While the CoLEC had already been adopted by GenesisCare, the general manager (GM) was defined as the person responsible to adopt the proposed implementation changes and
to make resources available for the program. Multiple
people were identified as responsible for implementing
different components of the program: oncologists, patient services officers (PSO), AEPs, billing officers, and
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center leaders. The operations manager was deemed responsible for ensuring the program was maintained for
as long as needed.
IM task 2: performance and change objectives

The target adoption, implementation, and maintenance
outcomes for each group (adopters, implementers, and
maintainers) were defined and the specific steps required
to meet them (i.e., performance objectives) were outlined
(Table 2). Twenty performance objectives were identified
across all groups. This work was guided by results of the
RE-AIM assessment [13], which helped the SAG identify
who needed to be involved in the program’s implementation plan and what actions were necessary to enhance
implementation effectiveness. For example, the evaluation elucidated the critical role of oncologist referrals,
the absence of effective communication strategies, and
the need for a billing structure. The GenesisCare GM, a
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member of the SAG, identified people within the
organization who would be best suited to work through
those issues. Those people were contacted to contribute
to the development of performance objectives. Next, the
SAG consulted the literature to understand the changeable determinants within healthcare implementation that
could help explain why the adopters, implementers, and
maintainers would perform a particular behavior. The
salient constructs of the TDF framework identified by
the SAG were knowledge (program goals and procedures), group norms, environmental facilitators, and outcome expectations [22, 24, 25]. These were linked to
each performance objective, creating a “change matrix”
that defined what needed to change in order to achieve
the performance objective and served as a blueprint for
the selection of implementation strategies. Table 3 represents a portion of the change matrix developed for
program implementers.

Table 2 Target adoption, implementation, and maintenance outcomes and performance objectives by role
Target: Role

Adoption, Implementation, and Maintenance Outcomes Performance Objectives

General manager
(GM):

The GM decides to adopt the Co-LEC implementation
program as indicated by completing a memorandum
of understanding (MOU).

Adopter

1. Agree to re-implement the Co-LEC
2. Agree to expand exercise services
3. Approve updates to systems (e.g. electronic medical records,
EMR), internal workflows, and policies necessary to support the
exercise service
4. Approve allocation of appropriate staff to support the
initiative

Oncologist:
Implementer

The oncologist will tell patients about the Co-LEC and
complete a referral for all eligible patients.

1. Discuss Co-LEC service with new patients
2. Tell the patient about the chronic disease management plan
payment option
3. Tick box to refer eligible patients to service
4. Check-in with patients during ongoing appointments to ask
about exercise progress.

Accredited exercise
physiologist (AEP):

The AEP will integrate the service utilizing standard
operating protocols for other clinicians at GenesisCare.

Implementer
Patient services
officers (PSO):
Implementer

1. Record all Co-LEC information into the electronic medical
record system
2. Request ongoing appointments using electronic quick
orders

The PSO will include Co-LEC information in all new
patient packets, call eligible patients to book an initial
appointment at the Co-LEC, and schedule all ongoing
appointments as directed by the AEP.

1. Add the Co-LEC brochure to all new patient packets
2. Call to schedule an initial appointment at the Co-LEC for all
oncologist referrals
3. Book in ongoing Co-LEC appointments based on all AEP
quick orders

Billing officer:
Implementer
Center leader:
Implementer

The billing officer will match all CDMPs against patient
appointments at the Co-LEC and bill accordingly.

1. Update billing protocol to include exercise claims

The center leader will ensure all resources are available
for the oncologists and PSOs.

1. Institute systems changes to EMRs and work with
technology staff to make changes

2. Train staff regarding new procedures

2. Ensure Co-LEC is properly resourced to perform optimally
Operations manager: The operations manager will ensure the general manager
maintains the Co-LEC as part of standard practice.
Maintainer

1. Monitor implementation barriers
2. Report key program metrics and needs to GM
3. Advocate for program changes required to sustain program

GM General manager; Co-LEC Co-located exercise clinic; EMR Electronic medical records; PSO Patient services officers, AEP Accredited exercise physiologist
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Table 3 Partial matrices of change objectives for co-located exercise clinic (Co-LEC) implementers
Behavioral outcome: Oncologist tells patients about the Co-LEC and completes a referral for all eligible patients
Performance
objectives

Determinants
Knowledge

Group Norms

Environmental Facilitators

Outcome Expectancies

PO.1. Oncologist
discusses service
with new patients

Understand the service
and how it can benefit
patients

Believe that other
oncologists are discussing
the service with their
patients; it is an
expectation of practice

Materials are available to
remind oncologist to discuss
Co-LEC service and provide
talking points for discussion.

Expectation that a discussion
with patient will result in patient
attendance at the Co-LEC, which
will positively impact their
treatment experience.

PO.2. Oncologist tells Be aware that Medicare
patients about
is an option for payment
Medicare
payment option

Believe that other
oncologists are discussing
Medicare payment options
with their patients; it is an
expectation of practice.

Materials are available to
remind oncologist to discuss
Medicare payment and provide
talking points for discussion.

Expectation that a discussion
with patient will result in
utilization of Medicare
payment plan.

PO.3. Oncologist
ticks boxes to refer
eligible patients to
service

Describe the role of
exercise during cancer
treatment. Identify
potential safety
concerns for each patient.

Believe that other
oncologists are referring
all eligible patients to the
service; it is an expectation
of practice

Tick box for service is
embedded into a currently
existing workflow and does
not require an extra step.

Expectation that ticking the box
will result in patient attendance
at the Co-LEC, which will
positively impact their treatment
experience.

PO.4. Oncologist
checks in with
patients during
follow-up
appointments to ask
about exercise
progress

Describe how the Co-LEC Believe that other
referral process works
oncologists are checking in
with patients about exercise
progress; it is an
expectation of practice

Information regarding patient
progress at the Co-LEC is located
in an area of the patient
information that the oncologist
regularly accesses.

Expectation that patient check-ins
will provide meaningful feedback
about their experience with the
Co-LEC which can result in an
improved treatment experience.

PO Performance objective; Co-LEC Co-located exercise clinic

IM task 3: implementation plan design

SAG members consulted the literature to identify
theory-based methods to influence the determinants
identified in task 2 [26]. A mix of individual- and
organizational-level
methods
were
chosen
to
strengthen the intervention by influencing multiple
layers of the ecological framework simultaneously.
Based on these determinants, implementation strategies were derived from the Expert Recommendations
for Implementing Change (ERIC) strategy list [27]
using the following criteria: contextual feasibility, ability to address identified determinants, and potential
impact. A final list was compiled and presented to
the group for consensus; the group agreed on the inclusion of eight strategies in the overall implementation plan design (Table 4).
IM task 4: protocol and material production

In this task we designed, produced and pre-tested materials based on the methods and implementation strategies chosen in task 3 (Table 4). Since the “adopter” was
a part of the SAG and participated in the decisions to
re-implement the program, no materials were necessary
for the adoption phase.
Implementation

Using information gathered through the RE-AIM evaluation, follow-up conversations with key members of each
group of “implementers” (as identified by the GM), and

consultation with an oncologist “program champion”,
the SAG outlined proposed systems changes to integrate
the Co-LEC into standard organizational workflows.
Specifically, a Co-LEC tick box was added to the oncologists’ initial patient visit form that, when ticked, generated an alert for a PSO to call the patient to schedule an
appointment at the Co-LEC. Additionally, a dedicated
section was defined for exercise information to be entered into the patient’s electronic medical record (EMR).
A presentation was prepared for the oncologists to describe and demonstrate the updates; it was included in
the agenda of a regular monthly meeting prior to the relaunch of the Co-LEC. Finally, a “how-to” guide, with an
introduction to the new Co-LEC operations, detailed
workflows, and key contact details was created for each
implementer group and given to the team leads for each
implementer group for training and distribution. An official re-launch date was distributed.

Maintenance

Throughout the implementation design process, the GM
expressed clear categories for success: patient participation, oncologist engagement, and financial stability.
Using these as a guide, a monthly reporting template
was created to provide feedback about each category.
The operations manager was appointed as a lead for the
service (by the GM) and given authority to make
changes as necessary to support the vision.

Kennedy et al. International Journal of Behavioral Nutrition and Physical Activity
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Table 4 Implementation strategy overview
ERIC category

Contextual application

Determinant

Learning objective/Change objective

Knowledge

Enhanced stakeholder awareness
of program success and areas that
need improvement to encourage
program refinement.

Identify and prepare champions Identify and prepare an oncologist who will take the
lead in promoting the Co-LEC implementation
amongst the medical staff, overcoming indifference
or resistance and liaising with the management/
implementation teams to communicate the needs
of the oncologists to ensure they are being met.

Group Norms

Recognition that the Co-LEC service
is a part of normal operating
procedures within GenesisCare.

Use an implementation advisor

Knowledge

Understanding of implementation
best practices across stakeholders.

Implementation strategy
Use evaluative and iterative strategies
Audit and provide feedback

Identify key measures to describe Co-LEC success
(for individual stakeholders and for organization).
Create weekly reports to share with operations
manager, who will use the information to modify
the implementation as necessary and report key
findings to individuals (e.g. general manager) and
groups (e.g. oncologists) based on results.

Develop stakeholder interrelationships

Appoint a person with implementation experience
and programming expertise to guide the project.

Train and educate stakeholders
Conduct educational meetings

Schedule sessions with oncologists during regularly
Knowledge
scheduled meetings to provide training and updates
regarding the Co-LEC. Organize sessions to teach
each administrative group about the Co-LEC and their
role in it.

Understanding of Co-LEC vision and
overarching implementation plan.

Develop educational materials

Develop and format “how-to” information sheets to
outline the steps of how the Co-LEC operates and
the associated workflows.

Knowledge

Understanding of roles and
responsibilities for the service.

Utilize the Medicare chronic disease management
plan to support the service. Update billing system to
capture these payments.

Environmental Facilitate financial sustainability of
facilitators
the service.

Update EMR to include the Co-LEC, so appointments
can be captured and all relevant participation
information recorded.

Environmental Facilitate the recognition that exercise
facilitators
is a standard component of treatment
at GenesisCare.

Employ the AEP within GenesisCare; appoint lead
PSO to schedule for the Co-LEC; include the Co-LEC
tasks in job descriptions for all relevant roles.

Environmental Facilitate better intra-organization
facilitators
communication regarding Co-LEC.

Utilize financial strategies
Access new funding/use other
payment schemes
Change infrastructure
Change record systems

Support clinicians
Revise professional roles

ERIC Expert recommendations for implementing change; Co-LEC Co-located exercise clinic; EMR Electronic medical record; PSO Patient services officer

IM task 5: evaluation plan

In the final task, an evaluation plan was created to allow
for ongoing refinement and improvement of the service
and overall effectiveness of implementation. The RE-AIM
framework was used to develop a comprehensive evaluation plan, with the aim to complete one-year after implementation. A mixed-methods approach was designed to
ensure qualitative data could elucidate information generated through quantitative methods. As this project was
still in its early stages, this was especially important to ensure barriers and facilitators were fully understood [28].
Data sources included audit and feedback reports, clinic
records, surveys, and semi-structured interviews with the
target implementers and maintainers (Table 5).

Discussion
This study provides a description of a systematic and iterative process used to develop an implementation plan to
support a co-located exercise clinic in a private oncology
setting. Employing the IM process to overcome challenges
to utilization of an exercise oncology clinic within a private
cancer center raised three important issues. First, context
specific implementation planning allows for the identification of potential barriers and facilitators of program success. Second, the IM process provides a clear and attainable
roadmap to guide the development of an implementation
plan. Finally, partnership development and stakeholder selection to the planning committee are pivotal to the process
of developing an implementation plan.

Kennedy et al. International Journal of Behavioral Nutrition and Physical Activity
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Table 5 Outcome measures for evaluation plan
Framework
Category

What will be measured?

How will it be
measured?

Why is it being measured?

Reach

Clinic records

patient level

Number of patients who received a call to
book an appointment at the Co-LEC
compared to number of patients eligible
for the service

To demonstrate the integration of oncologist
referral within the clinics

Effectiveness

Patient enrollment in exercise program

Clinic records

patient level

Patient attendance for initial consult

To demonstrate the effectiveness of the
implementation strategy in engaging patients
in the Co-LEC

Adoption

Number of oncologists per site that participate Clinic records
in exercise referral compared to those able to
Surveys
refer

organizational level

Number of exercise referrals completed per
oncologist

To determine the absolute number, proportion,
and representativeness of utilization of referral the
program at both a site and individual provider
and staff member level.

PSO engagement in booking process
Implementation
(Fidelity)

Fidelity to proposed workflow

Surveys

Program costs

Clinic records

organizational level

Patient experience

Maintenance

Degree to which the practice has become
integrated into standard practices for the
organization and individual oncologists

organizational level

Financial sustainability for service

To demonstrate adherence to the proposed
workflow and highlight any deviations and/or
intentional adaptations
To compare the patient experience to the protocol
to understand what components of the intervention
are actually being delivered by the oncologists.

Semi-structured
interviews

To understand to how much a part of the routine
the referral practice has become and highlight areas
that may threaten its ability to be sustained

Policy/workflow audit
Clinic records

Co-LEC Co-located exercise clinic; PSO Patient service officer

Overcoming the challenge of program implementation
is a critical step towards exercise becoming integrated
into standard oncology care. Despite the exponential increase of evidence demonstrating the value of exercise in
oncology, the gap between research and practice severely
limits its potential impact [29]. Programs that do not
have an integrated, well-considered contextually appropriate plan are unlikely to achieve on their potential success [14]. This poses an important risk to the
advancement of the field, as underutilization is often a
precursor to poor program outcomes [16]. Low
utilization dilutes outcomes critical to demonstrating the
value of exercise oncology to providers, administrators,
and payers [30], suggesting the program itself is not effective. Buy-in from these sectors is vital in creating the
infrastructure necessary to bring exercise oncology into
standard healthcare pathways [8] and this cannot be accomplished without robust data to demonstrate impact.
The Co-LEC is an example of an effective program hamstrung by implementation issues severely impacting its
utilization [13]; but it is not unique. Beidas et al. documented their process of implementing an exercise oncology research program into a community setting [31].
They also encountered barriers negatively impacting
utilization, including lack of oncologist engagement.
Despite this, few examples exist of exercise oncology
programs engaging in robust implementation planning.

The IM process provided an appropriate roadmap to
guide the development of an implementation plan to
support the Co-LEC. While it has been established that
evidence-based implementation plans are an integral
component of successful translational research [14],
there remains limited guidance about how to select and
tailor implementation strategies appropriately [27]. The
development of an implementation plan for the Co-LEC
required a process that was evidence-based yet could be
operationalized to keep all stakeholders engaged. The
IM’s systematic approach allowed stakeholders to see
the logical progression of the process from the outset.
The inclusion of an implementation expert was critical,
as it provided familiarity with the core principles of implementation science that served to focus the direction
of the team. As calls are being made to include implementation as part of effectiveness trials in the future
[32], the IM process is well suited to meet this need. Its
step-by-step guidance allows a group with diverse expertise to create a contextually appropriate implementation plan, and its iterative process encourages continual
improvement [15]. Furthermore, it was designed specifically to be developed in conjunction with program development [16].
Implementation research is dependent on strong partnerships to be successful. For research to be translated
into clinical settings, organizations must be willing to
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allow systemic changes that will impact their delivery of
service, and potentially key business outcomes [33]. For
example, when considering methods to change physician
behaviors, Grol emphasizes that individual doctors cannot be expected to change without corresponding
changes in healthcare teams and the overall organization
[34]. This was true for the Co-LEC, with oncologists
suggesting referrals needed to be built into usual workflows to be effective. Updating workflows required
organizational-level system changes and had implications for service outcomes beyond the Co-LEC. Strong
partnerships must be developed to elicit this level of
trust between organizations and healthcare researchers.
Developing partnerships is an important component of
implementation success as functional partnerships can
take several years to develop [35]. The partnership between EMRI-ECU and GenesisCare had been fostered
over nearly a decade. The organizations collaborated on
several research studies over the years that were integral
to the initial development of the Co-LEC. The belief in
exercise among the oncologists and the trust in the research team by the leadership played a central role in
the successful engagement of GenesisCare. This enabled
an openness to re-implementing, rather than eliminating, a program that was underperforming.
Furthermore, the strong partnership facilitated participation of key senior-level stakeholders in the project.
The IM protocol requires a deep understanding of the
organizational structure of the adopting agency and access to key stakeholders throughout the development
process [16]. Organizational change is inherent in IM.
Lewin’s three-stage model of change theory describes
this step as “unfreezing” whereby organizations need to
both determine what needs to change and create a need
for change to happen; communication between program
end-users and program planners is critical during this
phase [36]. Recognizing this when choosing SAG members is important to facilitate the “unfreezing” process.
For the Co-LEC implementation planning, members of
the SAG included a senior oncologist and the regional
head of marketing at GenesisCare. They served as a linkage system to ensure the needs of the program end users
were appropriately considered during the planning
process [37]. Moreover, their demonstrated ability to be
influential within the organization allowed for generation
of support for the project in anticipation of the implementation [25]. Additionally, the regional GM of GenesisCare served on the SAG. As buy-in and support of
senior management is nearly always required for implementation projects to be successful [25], and his involvement was critical. Because he was an active participant
in the process, he was engaged in the program and had
direct authority to enact changes immediately, bypassing
the proverbial “red tape” often involved in organizational
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change. This saved the committee time and resources
and set the project up for success as it moved to the
next “change” phase of organizational change, where
leadership engagement and motivation are critical components of success [36].
Strengths and limitations

This is the first paper to describe the in-depth process of
developing an implementation plan for an exercise clinic
within a private oncology center. Strengths of this work
include participation from a well-established healthcare
organization with prior experience managing an exercise
program. This brought real-world issues inherent in
translational exercise oncology to light and allowed for
immediate application of the work. Additionally, all domains of the ecological framework were considered during the process and strategies at both the individual and
organizational levels were recommended. Given the profile of the key stakeholders, the opportunities to engage
the entire group were limited. Lastly, the need to balance
the real world demands of an operational organization
with project needs required the team to adhere to a tight
timeline and limited the time to engage in each task.

Conclusion
The IM protocol provided a roadmap to guide development of a comprehensive implementation plan that considered all ecological domains, was informed by theory,
and demonstrated an extensive understanding of the implementation context. Strong research-practitioner partnerships and effective stakeholder engagement were
critical to development of the plan. As the field of exercise oncology moves toward routine clinical integration,
the IM process can enhance program impact as it provides a clear, step-by-step method to ensure optimal
programming is incorporated as part of overall program
planning. Future work should investigate the feasibility
of incorporating IM as an integral component of program planning and including implementation content in
degree curricula and professional development courses
for exercise professionals.
Acknowledgements
The authors wish to thank Nigel Goodall and Mark Williams, and the
GenesisCare clinicians and employees who assisted in developing the CoLEC implementation plan outlined in this study.
MAK is supported by an Australian Government Research Training Position;
NHH is supported by a Cancer Council of Western Australia Postdoctoral
Research Fellowship.
Authors’ contributions
MAK, SB, RUN, DRT, NHH, NAS and DG conceptualized and designed the
project; All authors contributed to the process described throughout the
manuscript; MAK and SB interpreted the process and MAK drafted the
manuscript. All authors read and approved the final manuscript.
Funding
No funding was received for this project.

Kennedy et al. International Journal of Behavioral Nutrition and Physical Activity

Availability of data and materials
Data sharing not applicable to this article as no datasets were generated or
analysed during the current study.
Ethics approval and consent to participate
Ethics approval was provided by Edith Cowan University’s Human Research
Ethics Committee (ID: 20888 KENNEDY).

10.

11.

Consent for publication
Not applicable.
12.
Competing interests
Authors AE, MD, NS, and YZ are employees of GenesisCare. Their
employment had no influence on the conduct of the research. All other
authors have no disclosures to report.
13.
Author details
1
Exercise Medicine Research Institute, Edith Cowan University, 270 Joondalup
Drive, JOONDALUP, Perth, WA 6027, Australia. 2School of Medical and Health
Sciences, Edith Cowan University, Perth, WA, Australia. 3School of Nursing,
Midwifery and Paramedicine, Australian Catholic University, Fitzroy, VIC,
Australia. 4School of Nursing and Midwifery, Edith Cowan University, Perth,
WA, Australia. 5School of Human Movement and Nutrition Sciences,
University of Queensland, Brisbane, QLD, Australia. 6GenesisCare, Perth, WA,
Australia. 7Faculty of Medicine, University of Western Australia, Perth, WA,
Australia. 8Institute for Health Research, University of Notre Dame Australia,
Fremantle, WA, Australia. 9Cancer and Palliative Care Outcomes Centre,
Queensland University of Technology, Brisbane, QLD, Australia.

14.

15.

16.
Received: 4 July 2020 Accepted: 30 September 2020
17.
References
1. Galvão DA, Spry N, Denham J, Taaffe DR, Cormie P, Joseph D, Lamb DS,
Chambers SK, Newton RU. A multicentre year-long randomised controlled
trial of exercise training targeting physical functioning in men with prostate
cancer previously treated with androgen suppression and radiation from
TROG 03.04 RADAR. Eur Urol. 2014;65(5):856–64. https://doi.org/10.1016/j.
eururo.2013.09.041.
2. Galvão DA, Taaffe DR, Spry N, Joseph D, Newton RU. Combined resistance
and aerobic exercise program reverses muscle loss in men undergoing
androgen suppression therapy for prostate cancer without bone
metastases: a randomized controlled trial. J Clin Oncol. 2010;28(2):340–7.
https://doi.org/10.1200/JCO.2009.23.2488.
3. Mishra SI, Scherer RW, Snyder C, Geigle P, Berlanstein D, Topaloglu O.
Exercise interventions on health-related quality of life for people with
cancer during active treatment. Cochrane Database Syst Rev. 2012;37(5):
390–2. https://doi.org/10.1111/coa.12015.
4. Hayes SC, Newton RU, Spence RR, Galvão DA. The exercise and sports
science Australia position statement: exercise medicine in cancer
management. J Sci Med Sport. 2019. https://doi.org/10.1016/j.jsams.2019.05.
003.
5. Campbell KL, Winters-Stone KM, Patel AV, Gerber LH, Matthews CE, May AM,
Stuiver MM, Stout NL, Schmitz KH, Morris GS. An executive summary of
reports from an international multidisciplinary roundtable on exercise and
Cancer: evidence, guidelines, and implementation. Rehabil Oncol. 2019;
37(4):144–52.
6. Blanchard CM, Courneya KS, Stein K. Cancer survivors’ adherence to lifestyle
behavior recommendations and associations with health-related quality of
life: results from the American Cancer Society's SCS-II. J Clin Oncol. 2008;
26(13):2198–204. https://doi.org/10.1200/JCO.2007.14.6217.
7. Stevinson C, Lydon A, Amir Z. Adherence to physical activity guidelines
among cancer support group participants. Eur J Cancer Care. 2014;23(2):
199–205. https://doi.org/10.1111/ecc.12145.
8. Schmitz KH, Campbell AM, Stuiver MM, Pinto BM, Schwartz AL, Morris GS,
Ligibel JA, Cheville A, Galvão DA, Alfano CM. Exercise is medicine in
oncology: engaging clinicians to help patients move through cancer. CA
Cancer J Clin. 2019;69(6):468–84.
9. Demark-Wahnefried W, Schmitz KH, Alfano CM, Bail JR, Goodwin PJ,
Thomson CA, Bradley DW, Courneya KS, Befort CA, Denlinger CS. Weight

18.

19.

20.

21.
22.

23.

24.

25.
26.

27.

(2020) 17:128

Page 10 of 11

management and physical activity throughout the cancer care continuum.
CA Cancer J Clin. 2018;68(1):64–89. https://doi.org/10.3322/caac.21441.
Smaradottir A, Smith AL, Borgert AJ, Oettel KR. Are we on the same page?
Patient and provider perceptions about exercise in cancer care: a focus
group study. J Natl Compr Cancer Netw. 2017;15(5):588–94.
Ligibel JA, Jones LW, Brewster AM, Clinton SK, Korde LA, Oeffinger KC,
Bender CM, Tan W, Merrill JK, Katta S. Oncologists’ attitudes and
practice of addressing diet, physical activity, and weight management
with patients with Cancer: findings of an ASCO survey of the oncology
workforce. J Oncol Pract. 2019;15(6):e520–8. https://doi.org/10.1200/JOP.
19.00124.
Nadler M, Bainbridge D, Tomasone J, Cheifetz O, Juergens RA, Sussman J.
Oncology care provider perspectives on exercise promotion in people with
cancer: an examination of knowledge, practices, barriers, and facilitators.
Support Care Cancer. 2017;25(7):2297–304. https://doi.org/10.1007/s00520017-3640-9.
Kennedy MAB, Sara, Galvão DA, Singh F, Spry NA, Davis M, Chee R, Zissiadis
Y, Hart NH, Taaffe DR, Newton RU. If you build it, will they come? Evaluation
of a co-located exercise clinic within a cancer treatment center using the
RE-AIM framework. Eur J Cancer Care. 2020. https://doi.org/10.1111/ecc.
13251.
Powell BJ, Fernandez ME, Williams NJ, Aarons GA, Beidas RS, Lewis CC,
McHugh SM, Weiner BJ. Enhancing the impact of implementation strategies
in healthcare: a research agenda. Front Public Health. 2019;7:3. https://doi.
org/10.3389/fpubh.2019.00003.
Fernandez ME, Gill A, van Lieshout S, Rodriguez SA, Beidas RS, Parcel G,
Ruiter RAC, Markham CM, Kok G. Implementation mapping: using
intervention mapping to develop implementation strategies. Front Public
Health. 2019;7:158. https://doi.org/10.3389/fpubh.2019.00158.
Eldredge LKB, Markham CM, Ruiter RA, Kok G, Parcel GS. Planning health
promotion programs: an intervention mapping approach: John Wiley &
Sons; 2016.
Bartholomew LK, Parcel GS, Kok G. Intervention mapping: a process for
developing theory and evidence-based health education programs. Health
Educ Behav. 1998;25(5):545–63.
Kim S, Ko YH, Song Y, Kang MJ, Lee H, Kim SH, Jeon JY, Cho YU, Yi G, Han J.
Development of an exercise adherence program for breast cancer survivors
with cancer-related fatigue—an intervention mapping approach. Support
Care Cancer. 2019;27(12):4745–52.
Donaldson A, Lloyd DG, Gabbe BJ, Cook J, Finch CF. We have the
programme, what next? Planning the implementation of an injury
prevention programme. Injury Prev. 2017;23(4):273–80.
Glasgow RE, Harden SM, Gaglio B, Rabin B, Smith ML, Porter GC, Ory MG,
Estabrooks PA. RE-AIM planning and evaluation framework: adapting to
new science and practice with a 20-year review. Front Public Health. 2019;
7(64). https://doi.org/10.3389/fpubh.2019.00064.
Grol R, Wensing M. What drives change? Barriers to and incentives for
achieving evidence-based practice. Med J Aust. 2004;180:S57–60.
Atkins L, Francis J, Islam R, O’Connor D, Patey A, Ivers N, Foy R, Duncan EM,
Colquhoun H, Grimshaw JM. A guide to using the theoretical domains
framework of behaviour change to investigate implementation problems.
Implement Sci. 2017;12(1):77.
Craig LE, Taylor N, Grimley R, Cadilhac DA, McInnes E, Phillips R, Dale S,
O’Connor D, Levi C, Fitzgerald M. Development of a theory-informed
implementation intervention to improve the triage, treatment and transfer
of stroke patients in emergency departments using the theoretical domains
framework (TDF): the T 3 trial. Implement Sci. 2017;12(1):88.
Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC.
Fostering implementation of health services research findings into practice:
a consolidated framework for advancing implementation science.
Implement Sci. 2009;4(1):50.
Dearing JW. Applying diffusion of innovation theory to intervention
development. Res Soc Work Pract. 2009;19(5):503–18.
Michie S, Richardson M, Johnston M, Abraham C, Francis J, Hardeman W,
Eccles MP, Cane J, Wood CE. The behavior change technique taxonomy (v1)
of 93 hierarchically clustered techniques: building an international
consensus for the reporting of behavior change interventions. Ann Behav
Med. 2013;46(1):81–95.
Powell BJ, Waltz TJ, Chinman MJ, Damschroder LJ, Smith JL, Matthieu MM,
Proctor EK, Kirchner JE. A refined compilation of implementation strategies:
results from the expert recommendations for implementing change (ERIC)

Kennedy et al. International Journal of Behavioral Nutrition and Physical Activity

28.

29.

30.
31.

32.

33.

34.

35.

36.
37.

project. Implement Sci. 2015;10(1):21. https://doi.org/10.1186/s13012-0150209-1.
Bauer MS, Damschroder L, Hagedorn H, Smith J, Kilbourne AM. An
introduction to implementation science for the non-specialist. BMC Psychol.
2015;3(1):32.
Morris ZS, Wooding S, Grant J. The answer is 17 years, what is the question:
understanding time lags in translational research. J R Soc Med. 2011;104(12):
510–20.
Alfano CM, Pergolotti M. Next-generation cancer rehabilitation: a giant step
forward for patient care. Rehabil Nurs J. 2018;43(4):186–94.
Beidas RS, Paciotti B, Barg F, Branas AR, Brown JC, Glanz K, DeMichele A,
DiGiovanni L, Salvatore D, Schmitz KH. A hybrid effectivenessimplementation trial of an evidence-based exercise intervention for breast
cancer survivors. J Natl Cancer Inst Monogr. 2014;2014(50):338–45. https://
doi.org/10.1093/jncimonographs/lgu033.
Curran GM, Bauer M, Mittman B, Pyne JM, Stetler C. Effectivenessimplementation hybrid designs: combining elements of clinical
effectiveness and implementation research to enhance public health
impact. Med Care. 2012;50(3):217.
Proctor E, Silmere H, Raghavan R, Hovmand P, Aarons G, Bunger A, Griffey R,
Hensley M. Outcomes for implementation research: conceptual distinctions,
measurement challenges, and research agenda. Adm Policy Ment Health
Ment Health Serv Res. 2011;38(2):65–76.
Grol R. Changing physicians' competence and performance: finding the
balance between the individual and the organization. J Contin Educ Health
Prof. 2002;22(4):244–51.
Zych MM, Berta WB, Gagliardi AR. Initiation is recognized as a fundamental
early phase of integrated knowledge translation (IKT): qualitative interviews
with researchers and research users in IKT partnerships. BMC Health Serv
Res. 2019;19(1):772.
Huber GP, Glick WH. Organizational change and redesign: ideas and insights
for improving managerial performance. New York: Oxford University P; 1995.
Orlandi MA. The diffusion and adoption of worksite health promotion
innovations: an analysis of barriers. Prev Med. 1986;15(5):522–36.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

(2020) 17:128

Page 11 of 11

